The syntheses of four hexabenzo [bc,ef,hi,kl,no,qr]coronene (HBC) derivatives have been carried out. Double Knoevenagel condensation of the benzil 5 with the ketone 6 gave the 2,3,4,5-tetrakis(4-tert-butylphenyl)cyclopenta-2,4-dien-1-one (7). Diels-Alder addition of 7 with di(4-tert-butylphenyl)acetylene, 4-[(4-tertbutylphenyl)ethynyl]-1,1¢-biphenyl (9) or 1-tert-butyl-4-(phenylethynyl)benzene (11) gave the substituted hexaphenylbenzene 8, 10 and 12 which were cyclodehydrogenated to yield 1, 2 and 3, respectively. Similarly, condensation of 5 with dibenzylketone yielded the cyclopentadienone 13 which gave, by cycloaddition with di-(4-tertbutylphenyl)acetylene, the tetrasubstituted hexaphenylbenzene 14 which was cyclodehydrogenated to furnish 4.
The development of near-field microscopes (AFM, STM) not only as imaging tools but also to manipulate and to measure mechanical 2, 3 and spectroscopic 4 properties of single molecules has opened the way to new experiments at the sub-molecular level. 5 Along these lines, we have recently investigated a series of molecules, named landers, in which a rigid polyaromatic board is electronically decoupled from the metallic substrate by spacers (Figure 1 ). 6 So far in these molecules, the central part was a molecular wire 7, 8 or a rotor 9 and this work is currently being extend to 2D landers in order to understand the tunnel electron propagation in the plane of a large molecule. Among various possible polyaromatic boards that could be used for such a concept, hexa-peri-hexabenzocoronenes (HBC) seem very attractive. These 'superbenzenes' are currently much studied due to interesting properties such as high charge-carrier mobility along the p-stacked columns in the bulk mesogenic phases, 10 stabilized triplet and quartet states and their ability to take up six electrons. 11 These remarkable electronic properties led us to prepare the 2D lander 2 in which R = phenyl (for electrical contact to a metallic step edge 7 ) and, as a reference for STM studies, the known 12 hexa-tert-butyl-HBC 1. Surprisingly the first STM images 13 of co-evaporated 1 and 2 showed important image contrasts, the tunneling current through 2 being significantly smaller than through 1. This puzzling observation led us to propose several various hypotheses such as: a) an intramolecular interference effect induced by the asymmetry of the molecule, or b) a surface restructuring underneath the molecule with missing 14 or excess metal atom 8 as observed with other landers.
In order to clarify this point we have undertaken the synthesis of two other HBC derivatives 3 and 4 with 5 and 4 spacers shown on Figure 2 .
Like most HBC derivatives described so far in the literature, 15 the target compounds 1-4 are obtained by six-fold cyclodehydrogenation of substituted hexaphenyl benzene. The latter precursors were prepared by Diels-Alder addition of a substituted cyclopentadienone with a diphenyl alkyne, followed by in situ decarbonylation and rearomatization.
The synthesis of 1 and 2, outlined in Scheme 1, starts with 1-bromomethyl-4-tert-butylbenzene.
Reaction with tosylmethyl isocyanide (TOSMIC) and NaH in anhyd DMSO 16 and then hydrolysis of the isocyanide gave the acetone derivative 6 in 61% yield. This route was preferred to the carbonylating coupling using iron pentacarbonyl, 17 which requires difficult separation of iron hydroxide from the aqueous suspension. Then condensation with 5, obtained according to the MuellerWesterhoff procedure, 18 gave the known cyclopentadienone 7. Diels-Alder addition with bis(tert-butylphenyl)acetylene yielded the hexaphenylbenzene 8 which was cyclodehydrogenated 12 to provide 1. The synthesis of 10 was conducted in a very similar way by cycloaddition of 7 with 9. The latter compound was obtained by Negishi coupling of diphenylethynylzinc chloride with 1-bromo-4-tert-butylbenzene. This reaction gave a higher yield than the Sonogashira coupling of the alkyne to the deactivated arylbromide. The cyclodehydrogenation of 10 by FeCl 3 in dichloromethane-nitromethane yielded 2 in 75% yield.
We achieved the synthesis of 3 and 4, shown on Scheme 2, in a very similar way. Cycloaddition of 7 and 1-tert-butyl-4-(phenylethynyl)benzene (11) gave the pentasubstituted hexaphenylbenzene 12 in 80% yield. Cyclodehydrogenation under the same conditions as for 2 yielded 3 (71%). The synthesis of 4 required the preparation of the disubstituted pentaphenylcyclopentadienone 19 THF was distilled from Na/benzophenone. Other solvents and reagents were used as obtained in the best quality available. Petroleum ether refers to the fraction with bp 35-60 ºC.
1,2-Bis(4-tert-butylphenyl)ethane-1,2-dione (5)
To a solution of 1-bromo-4-tert-butylbenzene (5.00 mL, 28.83 mmol) in THF (50 mL) at -78°C was added BuLi (2.5 M; 11.6 mL) in hexanes (29 mmol). The solution was stirred at -50°C for 1 h and then added to a suspension of 1,4-dimethylpiperazine-2,3-dione (2.00 g, 14.07 mmol) in THF (50 mL). The mixture was then allowed to warm up to r.t. and stirred for 1 h at r.t., and then hydrolyzed with aq HCl (10%; 100 mL). After 30 min of stirring, the mixture was concentrated under vacuum and extracted with Et 2 O (4 × 50 mL). The organic layer was dried (Na 2 SO 4 ), and evaporated. The residue was purified by flash chromatography (silica gel; petroleum ether-CH 2 Cl 2 , 3:1) to elute the yellow band of the product.
Yield: 3.00 g (65% 
1,3-Bis(4-tert-butylphenyl)acetone (6)
NaH (60% in oil, 3 g, 32.5 mol) was added portion wise to cooled (5°C) anhyd DMSO (40 mL) under argon. The mixture was then stirred for 0.5 h followed by the dropwise addition of a solution of TOSMIC (2.66 g, 13.6 mmol) and 4-tert-butylbromobenzene (5.00 mL, 27.21 mmol) in anhyd DMSO (40 mL). The content was stirred for another 3 h at r.t., H 2 O (100 mL) was added and the mixture extracted with CH 2 Cl 2 (3 × 50 mL), the organic layer washed with brine, dried (MgSO 4 ) and evaporated. The crude product was purified by flash chromatography (CH 2 Cl 2 -cyclohexane, 1:4) to get pure product.
Yield: 3.06 g (61% 
4-[(4-tert-Butylphenyl)ethynyl]-1,1¢-biphenyl (9)
To a suspension of 4-ethynylbiphenyl (1.00 g, 5.61 mmol) in Et 2 O (5 mL) at -78°C, was added BuLi in hexanes (2.5 M; 2.50 mL). The solution was then warmed up to r.t. After addition of THF (2 mL), the solution was transferred in a solution of ZnCl 2 (1 M) in Et 2 O (10 mL) and THF (20 mL). The solution was then stirred 2 h at r.t. and concentrated to 15 mL under vacuum. 4-tert-Butylbromobenzene (1.2 g, 5.61 mmol) and Pd(PPh 3 ) 4 (130 mg, 0.11 mmol) in THF (10 mL) were added and the solution was then stirred 20 h at 75°C under argon. The brown solution was then poured in sat. aq NH 4 Cl (100 mL) and the organic phase was washed with sat. aq NH 4 Cl (2 × 25 mL). The product was then purified by chromatography (hexane). Biphenyl)-2,3,4,5,6-penta(4-tert-butylphenyl)benzene (10) A solution of the alkyne 9 (500 mg, 1.61 mmol) and of the tetraphenylcyclopentadienone 10 (500 mg, 1.61 mmol) in diphenyl ether (5 g) was stirred 24 h at 225-240°C under argon. After cooling, the red solution was diluted with CH 2 Cl 2 (10 mL) and poured into MeOH (100 mL 2,5,8,11,14-Penta-tert-butyl-17-phenylhexabenzo-[bc,ef,hi,kl,no,qr]coronene (2) To a solution of 10 (100 mg, 0.11 mmol) in anhyd CH 2 Cl 2 (50 mL) was added a solution of anhyd FeCl 3 (0.50 g, 3.08 mmol) in anhyd nitromethane (10 mL). The red solution was then stirred 10 h at r.t. with argon bubbling to remove HCl. The solution was concentrated (15 mL) and then poured into MeOH (50 mL) and the resulting mixture was filtered. The product was purified by crystallisation from CHCl 3 (10 mL) and MeOH (10 mL) to get pure product. (5 g) was stirred 24 h at 225-240°C under argon. After cooling, the red solution was diluted with CH 2 Cl 2 (10 mL) and poured in stirred MeOH (100 mL). The off-white product was then filtered, washed with MeOH and vacuum dried. It can be further purified by slow concentration in a solution of CH 2 Cl 2 -EtOH (1:1). 
1,4-Diphenyl-2,3,5,6-tetra(4-tert-butylphenyl)benzene (14)
A solution of 13 (500 mg, 1.00 mmol) and 8 (293 mg, 1.00 mmol) in diphenyl ether (5 g) was stirred for 24 h at 225-240°C under argon. After cooling, the red solution was diluted with CH 2 Cl 2 (20 mL) and poured into stirred MeOH (150 mL). The off-white product was then filtered, washed with MeOH and vacuum dried.
Yield: 50% (380 mg 2 Cl 2 (50 mL), the reaction mixture was stirred for 6 h with continuous argon bubbling through the reaction mixture. Then the content was concentrated and poured into MeOH (20 mL), the precipitated product was filtered. The residue was purified by boiling in THF, cooling and the suspended material was centrifuged to get the pure product. 
